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3) Compression stroke
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4) Ignition
Hot/burning gas flows
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
T6T6T
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
U U U
V6V6V6V
V6V6V6V
V6V6V6V
V6V6V6V
V6V6V6V
V6V6V6V
V6V6V6V
W W W W
W W W W
W W W W
W W W W
W W W W
W W W W
W W W W
X6X6X6X6X
X6X6X6X6X
X6X6X6X6X
X6X6X6X6X
X6X6X6X6X
X6X6X6X6X
X6X6X6X6X
Y Y Y Y Y
Y Y Y Y Y
Y Y Y Y Y
Y Y Y Y Y
Y Y Y Y Y
Y Y Y Y Y
Y Y Y Y Y
Z6Z6Z
Z6Z6Z
Z6Z6Z
Z6Z6Z
Z6Z6Z
Z6Z6Z
Z6Z6Z
Z6Z6Z
[ [ [
[ [ [
[ [ [
[ [ [
[ [ [
[ [ [
[ [ [
[ [ [
\6\6\
\6\6\
\6\6\
\6\6\
\6\6\
\6\6\
\6\6\
\6\6\
] ] ]
] ] ]
] ] ]
] ] ]
] ] ]
] ] ]
] ] ]
] ] ]
5) Combustion
into prechamber
Warm gas flows
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6) Expansion stroke
Warm gas flows
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7) Bottom dead center
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8) Exhaust stroke
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combustion
chamber
Orifice
Spark plug
a) Turbulence generating torch cell
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b) Auxiliary fuel injector, no scavenging  
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Fuel
injector
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combustion
chamber
Auxiliary intake valve
Orifice
c) With auxiliary intake valve
Piston
Main
Rich mixture intake
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Spark plug
 intake valve
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Spark plug
Nozzle
Prechamber
Valve
Main chamber
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Electrical system To gas tanks
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Light Light
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Pre chamber
Pressure
Temperatures
Camera/picture
Laser trigger
Valve control
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DAQ/control
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7
1
3
4
12
14
6
5
6
8
9
13
1030
64
62
Nozzle geometries:
Metal ring Elongated valve
6
9
40
24 ø 16 12
ø 4
6 4
ø 16
4
ø 16
6.35
11
15
location of window
Dowel pin for
(2 on each side)
d1=17, d2=1.5
O-ring 
10
A
60
 m
m
ø 60 mm
BB
60
 m
m
2
10
30
 m
m
16
4
17
20
17.5
4.5, 6.5 and 10 mm
A
Teflon bushing
Pressure sensor
3 ball diameters:
18
Assembly vis5, cut through centre of prechamber
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Camera
Ign_B
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Nozzle_2
Nozzle_1
Gas_out_2
Gas_out_1
Gas_in_2
Gas_in_1
Air_in_2
Air_in_1
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1000
40000Scans read: 79365,0781
actual scan rate
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M:\ub\cvc-rig\fig2\Frigg_log.001
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1004
40000Scans read: 79365,0781
actual scan rate
*>+ ¡q¢+£Y¢.¤¥,¦§¡ ¨c©*ª+«¡¬e+¡ª­¡®¯ ¡s°.¦§¡ ± ¡ª©K²>£´³µ¡K ¨¦µ5«ﬁµ¯¶g«¨·*«ﬁ¯
¦ ¡««+ ¡n±R¡{¨«ﬁ ¡± ¡ª7©«¨«9¨Q ﬁ¡«ﬁ·©® ﬁ¯>±  ªª+*ªQ©µ¡K«ﬁ¡¬7¡ª+­¡£¸³µ¡n*ª+·*¡©
¹
¨	·
¹
¡n«9¯>¦§¡ª¡º»¨	©9©*±R¡¼ ²½>½¾R¿¨ªº@­{¨	«¡«K¨À¦ ¡««ﬁ ¡8*ª­ ¡¨«¡*ª5©µ¡
¦ ¡­"µM¨±#Á§¡ '¨«ﬃ©µ¡a¦ ¡­"µM¨±#Á§¡ )*«mÂM··*¡ºR¶g©µR¦ ¡± Ã°+¡º9Ä-Å"ÆgÇg¨ªº ¨ )+ª7©*·©µ¡
*ª·¡©
¹
¨·
¹
¡g*«ﬃ­·¯>«¡º!¨	©ﬃ©*±R¡a¼ÉÈ>È>Ê,¾ ¿£Ë³µ¡aª¯>ÌÌ·*¡aÁ§¡©Í¶'¡¡ª ©µ¡g©Í¶-¯0­"µM¨±#Á§¡ ﬁ«
*«%¯>¦§¡ª¡ºÀ¨	©%©± ¡ ¼ÏÎÊ	½¾R¿£9ÐÍ>ª+©¯>ª*«b© ﬁ*>¡ ¡ºQ¨c©0©*±R¡R¼ÑÊ½>½¾ ¿£¥,ª¡
­{¨ªn«ﬁ¡¡|©µ¡y¦ ¡««+ ¡o*ª­ ¡¨«¡|­¨«¡ºÁÒq©µ¡#­¯>±#Á+«ﬁ©¯>ª¨«b¨RÓÍÁ±R¦.Ôy*ª©µ¡
¦ ¡««+ ¡b±R¡{¨«ﬁ ¡± ¡ª7©\ *µ7©-¨	®Õ©¡ '©*±R¡,¼Ê½>½r¾ ¿£m³µ¡,> ¨¦µ«-¦ ¡«¡ª©*ª#©µ¡
 ¡«ﬁ·©«-¯®1©µ¡ﬀ¡s°.¦Ö¡ ± ¡ª7©«'¶g·*·MÁ§¡ﬀÌ¯.¯>±R¡º *ª!¨ªº«ﬁµ¯¶g*ª0¯>ª·Ò|©µ¡,¨	 ¡{¨r >µ©
¨	®Õ©¡ \©*±R¡%¼¸Ê½>½|¾ ¿£
×
½
 0
 0.05
 0.1
 0.15
 0.2
 0.25
 0.3
 0  2  4  6  8  10  12
Time [ms]
Rate of heat release [MW]
Accumulated heat release [kJ]
Total power delivered to jet [MW]
Total energy delivered to jet [kJ]
Hot jet length [m]
Cold jet length [m]
 0
 0.2
 0.4
 0.6
 0.8
 1
 1.2
 1.4
 1.6
 0  2  4  6  8  10  12
Time [ms]
Volume fraction combusted
Pressure ratio between chambers
Temperature in zone 1 [1000K]
Temperature in zone 2 [1000K]
ØiÙ*Ú>ÛÜﬁÝyÞ.ßà.áâbÛ.ãäÛ+ãaåÜæçtèéê*èÛêëécãÙ*æìæ	åﬃíâbîí%ïfÝãè	ß,ðañÙ*ì+Ú!ê*æÚRòMêÝ ó{ô>ô>ÞKõñÝÝ
òÚ>ÛÜÝrÞ+ßYöô÷\é	ñÙ*ìäÛ.ã{ï§øfùsùú:û7üoýÏé	ìþß nø1ú	

àeó
20,0
7,0
8,0
10,0
12,0
14,0
16,0
18,0
510500 501 502 503 504 505 506 507 508 509
Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
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M:\ub\cvc-rig\fig2\test2\1002.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1002
40000Scans read: 79365,0781
actual scan rate
No flame, only
turbulence from 
opening of nozzle
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M:\ub\cvc-rig\fig2\test2\1003.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1003
40000Scans read: 79365,0781
actual scan rate
opening of nozzle
Turbulence from 
Spark
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Set active command to:
STOP
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M:\ub\cvc-rig\fig2\test2\1004.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1004
40000Scans read: 79365,0781
actual scan rate
Turbulence from 
opening of nozzle
Flame
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STOP
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M:\ub\cvc-rig\fig2\test2\1005.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1005
40000Scans read: 79365,0781
actual scan rate
Cold jet
Flame
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1006.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1006
40000Scans read: 79365,0781
actual scan rate Cold jet
Flame
ÈÉﬁÊﬃËÌ!Í3ÎÏÐÑ(ÒnÓ\ÔÍÍ.Õ(ÖÍDÌ!ÉF×ÍDØÙRÉﬁÚfÌ!ÍDÖÍ9ÛÙ/ÍDÜÝÙ/ÔÍUÖÉﬁÞ.Ù/ËÌ0ÍÉFÚzÙ/Û7ß7ÍDØNÛÙRÙ!ÔÍEÚ!Û7×3Í
Ù/Éﬁ×3ÉﬁØÊmÛ7ÚzÉFØ²Ù!ÔÍEÖÌ!ÍDàWÉFáﬃËÚfÌ!Í9ÖÍDÙ!ÉFÙ!ÉﬁáﬃØÝ¹ÉâÏÍÏäã(å&ædçèzÛéCÙ!Í9Ì~ÉﬁÊﬃØÉFÙ/ÉFáﬃØ1Ù/Ì0ÉﬁÊﬃÊ7Í9Ì9ÏEÓ\ÔÍ
ÖÌ!ÍDÚ!Ú!ËÌ!ÍqÖÍÛ7ßdÞ9êFáﬃÚ!ÍfÙ/á3Ù/ÔÍzÍ9ØÜwá7éyÞ9áﬃ×qëËÚ0Ù!ÉﬁáﬃØ1ÉFÚMÊ7áﬃØÍ7ÝëËÙiÙ/ÔÍzÞ9áﬃêFÜ_ì0ÍDÙiÍÛ7Ì0êFí
ÉﬁØUÙ/ÔÍfÞDáﬃ×qëËÚ0Ù/ÉFáﬃØmÉﬁÚ\àﬃÍDÌ0ímÚ0Éﬁ×3ÉﬁêÛÌtÙ!á_Ù!ÔÍ~áﬃØÍ~ÉﬁØUÙ!ÔÍ~ÖÌ!Í.àWÉﬁáﬃËÚaÞDáﬃ×qëËÚxÙ/ÉFáﬃØÏ
20,0
7,0
8,0
10,0
12,0
14,0
16,0
18,0
510500 501 502 503 504 505 506 507 508 509
Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1007.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1007
40000Scans read: 79365,0781
actual scan rate Cold jet
Flame
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1008.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1008
40000Scans read: 79365,0781
actual scan rate
Cold jet
Flame
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1009.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1009
40000Scans read: 79365,0781
actual scan rate
Cold jet
Warm jet
Flame
óuôﬁõﬃö÷0øUùúû@?(ý3þ\ßøAø ø9÷0ô3ø	nô
q÷!øø/ø!ßøô/ö÷!øAô
ﬀﬂﬁøﬃ BAC#&%
(')/ø9÷sôﬁõ*ô/ô*D/÷0ôﬁõﬃõﬃøD÷9úuþ\ßø8-/ﬂ3øvß<ﬂ
;@Eﬂ2&ﬂ
3t÷!øﬂ5ßø!ß÷>7öõﬃßﬂ662Fø.ﬂ
D÷!ø/øFHG@A#,#I2*õJ;7÷>LK0ølô	M/ßø.&7ô&5ß<N7øD÷9ú+þ\ßøO07÷3PK0ø9]ôFõ*ô!ø

!ßø.'röø2ô!ßøQ*2JK0øú+þ\ßø*N7ö
3/ô*Rﬂ'S'röø2ô!ßø5*2=K0øT7ö
!ø
U!ßøVK0ø

3÷!øﬂWﬂõ*2Fø.M_ôD÷!øﬂ
!øQ2*
!ø5>X!ßøQ*662ﬁøú
Y
?
20,0
7,0
8,0
10,0
12,0
14,0
16,0
18,0
510500 501 502 503 504 505 506 507 508 509
Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1010.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1010
40000Scans read: 79365,0781
actual scan rate
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1011.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1011
40000Scans read: 79365,0781
actual scan rate
Z[]*^_3`5ab+d@Łce[t9mM^_3`5mﬀoﬂu`l4vxNz,{Uo|)mM`_T[]*l[+mM[r*lHmM_3[]*]ﬂ`_b
Łﬂa
20,0
7,0
8,0
10,0
12,0
14,0
16,0
18,0
510500 501 502 503 504 505 506 507 508 509
Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1012.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1012
40000Scans read: 79365,0781
actual scan rate 23
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1013.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1013
40000Scans read: 79365,0781
actual scan rate
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1014.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1014
40000Scans read: 79365,0781
actual scan rate
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1015.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1015
40000Scans read: 79365,0781
actual scan rate
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\Frigg_log.001
Path to ASCII log file
Prechamber experiment:
Pre: CH4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1019
40000Scans read: 79365,0781
actual scan rate
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TESTPROTOKOLL UBE KR3 GASS
Model: /tmp_mnt/home/immhp1/c/viggon/ub/kr3/krg_norum
Reg.no.: 2 Date:  9 Apr 97 Time: 14:22:16
Motor og driftsdata
Hn_M
BMEP
BMIP
Pmax
fi(Pmax)
Turtall motor
Moment
Akseleffekt
Fortenningsvinkel
Vol_eff.
[MJ/Kg]
[bar]
[bar]
[bar]
[deg]
[rpm]
[Nm]
[kW]
[deg]
[]
  49.48
   4.11
 
 
 
    806
   1446
    122
Not Ava
   0.88
Gassforbruk
Gassforbruk_V.n
Energiforbruk_s
Energiforbruk_s.ISO
Virkningsgrad
Paadrag gassventil
AFR styresignal
Paadrag luftspjeld
 
[g/s]
[m^3/s]
[MJ/kWh]
[MJ/kWh]
[%]
[deg]
[%]
[%]
  
  
 
  10.04
   0.00
  14.66
  13.93
   24.6
Not Ava
Not Ava
Not Ava
Barometerstand
Lufttetthet
Lufttemp.f.l.m.dyse
Lufttemp. f. lader
Lufttemp. e. lader
Lufttemp. receiver
Eksostemp. e. syl.1
Eksostemp. e. syl.2
Eksostemp. e. syl.3
Eksostemp. f. turbin
Eksostemp. e. turbin
Gasstemp. f. motor
Gasstrykk inn
Gasstrykk hoved
Gasstrykk forkammer
[mbar]
[kg/m^3]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[bar]
[bar]
[bar]
    997
   1.16
   25.9
   36.1
   56.8
   33.6
    264
    397
    502
    404
    318
  18.42
   7.18
   1.40
   1.20
Trykkfall l.m.dyse
Luftmengde
Luftmengde_V.n
Luftforbruk_s
Avgassmengde vaat
Lambda MFlow
Lambda O2
Lambda CO2
Lambda_tot
Turtall turbolader
Turtall turbolader_300K
Trykk luftreceiver
Trykk avgassreceiver
Trykkforhold o. lader
Adiab. virkn.gr. lader
[mbar]
[kg/s]
[m^3/s]
[kg/kWh]
[kg/h]
[]
[]
[]
[]
[rpm]
[rpm]
[bar]
[bar]
[]
[]
    2.3
   0.35
   0.27
  10.36
   1300
   2.05
   2.86
   3.06
   2.19
  16599
  16348
   1.18
   1.13
   1.19
   0.00
NOx vaat 
HC vaat 
CO torr 
CO2 torr 
O2 torr 
HC 5% O2
CO 5% O2
NOx 5% O2
[ppm]
[ppm]
[ppm]
[%]
[%]
  
[mg/nm^3]
[mg/nm^3]
[mg/nm^3]
   78.5
 3842.0
 1149.3
    3.5
   14.1
  16725
   3365
    377
Spec_NOx_corr
Spec_HC
Spec_CO
Spec_CO2
Corr_NOx
Corr_wet
[g/kWh]
[g/kWh]
[g/kWh]
[g/kWh]
[]
[]
   1.26
  58.71
  10.83
 526.00
   0.95
   0.92
Kj.v..temp. f. motor
Kj.v.temp. e. motor
Sm.o.temp. f. motor
Sm.o.temp. e. motor
[C]
[C]
[C]
[C]
  
  
    72.8
    74.3
    53.7
    58.6
Sj.v.temp. inn
Sj.v.temp. f. sm.o.kj.
Sj.v.temp. f. f.v.kj.
Sj.v.temp. ut
[C]
[C]
[C]
[C]
    17.3
    17.9
    19.5
    20.9
Luft - Avgass
Emisjonsdata
Kj.vann - Sm.oljedata
ÌÌ^Í
350 360 370 380 390 400
Crank angle: []
P(fi).SNG
P'(fi).SNG
ROHR_net(fi).SN
30
40
50
60
70
80
90
100
110
P
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-6
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0.0
0.5
1.0
1.5
2.0
2.5
3.0
R
O
H
R
_
n
e
t
(
f
i
)
 
[
k
J
/
d
e
g
]
ÎÎhÎ
TESTPROTOKOLL UBE KR3 GASS
Model: /tmp_mnt/home/immhp1/c/viggon/ub/kr3/krg_norum
Reg.no.: 3 Date:  9 Apr 97 Time: 14:48:01
Motor og driftsdata
Hn_M
BMEP
BMIP
Pmax
fi(Pmax)
Turtall motor
Moment
Akseleffekt
Fortenningsvinkel
Vol_eff.
[MJ/Kg]
[bar]
[bar]
[bar]
[deg]
[rpm]
[Nm]
[kW]
[deg]
[]
  49.48
  14.25
 
 
 
   1003
   5009
    526
Not Ava
   0.95
Gassforbruk
Gassforbruk_V.n
Energiforbruk_s
Energiforbruk_s.ISO
Virkningsgrad
Paadrag gassventil
AFR styresignal
Paadrag luftspjeld
 
[g/s]
[m^3/s]
[MJ/kWh]
[MJ/kWh]
[%]
[deg]
[%]
[%]
  
  
 
  26.80
   0.01
   9.08
   8.54
   39.7
Not Ava
Not Ava
Not Ava
Barometerstand
Lufttetthet
Lufttemp.f.l.m.dyse
Lufttemp. f. lader
Lufttemp. e. lader
Lufttemp. receiver
Eksostemp. e. syl.1
Eksostemp. e. syl.2
Eksostemp. e. syl.3
Eksostemp. f. turbin
Eksostemp. e. turbin
Gasstemp. f. motor
Gasstrykk inn
Gasstrykk hoved
Gasstrykk forkammer
[mbar]
[kg/m^3]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[bar]
[bar]
[bar]
    998
   1.16
   26.8
   56.0
  149.8
   52.9
    553
    554
    539
    587
    416
  14.44
   6.96
   2.28
   2.09
Trykkfall l.m.dyse
Luftmengde
Luftmengde_V.n
Luftforbruk_s
Avgassmengde vaat
Lambda MFlow
Lambda O2
Lambda CO2
Lambda_tot
Turtall turbolader
Turtall turbolader_300K
Trykk luftreceiver
Trykk avgassreceiver
Trykkforhold o. lader
Adiab. virkn.gr. lader
[mbar]
[kg/s]
[m^3/s]
[kg/kWh]
[kg/h]
[]
[]
[]
[]
[rpm]
[rpm]
[bar]
[bar]
[]
[]
   15.5
   0.90
   0.70
   6.17
   3344
   1.97
   2.02
   1.91
   1.90
  35679
  34060
   2.40
   2.09
   2.44
   0.00
NOx vaat 
HC vaat 
CO torr 
CO2 torr 
O2 torr 
HC 5% O2
CO 5% O2
NOx 5% O2
[ppm]
[ppm]
[ppm]
[%]
[%]
  
[mg/nm^3]
[mg/nm^3]
[mg/nm^3]
  155.9
  529.7
  421.7
    5.8
   11.2
   1605
    860
    522
Spec_NOx_corr
Spec_HC
Spec_CO
Spec_CO2
Corr_NOx
Corr_wet
[g/kWh]
[g/kWh]
[g/kWh]
[g/kWh]
[]
[]
   1.51
   4.83
   2.26
 488.35
   0.96
   0.87
Kj.v..temp. f. motor
Kj.v.temp. e. motor
Sm.o.temp. f. motor
Sm.o.temp. e. motor
[C]
[C]
[C]
[C]
  
  
    81.3
    84.3
    55.2
    61.4
Sj.v.temp. inn
Sj.v.temp. f. sm.o.kj.
Sj.v.temp. f. f.v.kj.
Sj.v.temp. ut
[C]
[C]
[C]
[C]
    17.7
    18.9
    20.9
    27.2
Luft - Avgass
Emisjonsdata
Kj.vann - Sm.oljedata
ÏÏLÐ
350 360 370 380 390 400
Crank angle: []
P(fi).SNG
P(fi).SNG
P'(fi).SNG
P'(fi).SNG
ROHR_net(fi).SN
30
40
50
60
70
80
90
100
110
P
(
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-8
-6
-4
-2
0
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6
8
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g
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-1.0
-0.5
0.0
0.5
1.0
1.5
2.0
2.5
3.0
R
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R
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TESTPROTOKOLL UBE KR3 GASS
Model: /tmp_mnt/home/immhp1/c/viggon/ub/kr3/krg_norum
Reg.no.: 4 Date:  9 Apr 97 Time: 14:54:09
Motor og driftsdata
Hn_M
BMEP
BMIP
Pmax
fi(Pmax)
Turtall motor
Moment
Akseleffekt
Fortenningsvinkel
Vol_eff.
[MJ/Kg]
[bar]
[bar]
[bar]
[deg]
[rpm]
[Nm]
[kW]
[deg]
[]
  49.48
   8.00
 
 
 
   1004
   2813
    296
Not Ava
   0.93
Gassforbruk
Gassforbruk_V.n
Energiforbruk_s
Energiforbruk_s.ISO
Virkningsgrad
Paadrag gassventil
AFR styresignal
Paadrag luftspjeld
 
[g/s]
[m^3/s]
[MJ/kWh]
[MJ/kWh]
[%]
[deg]
[%]
[%]
  
  
 
  17.42
   0.00
  10.49
   9.88
   34.3
Not Ava
Not Ava
Not Ava
Barometerstand
Lufttetthet
Lufttemp.f.l.m.dyse
Lufttemp. f. lader
Lufttemp. e. lader
Lufttemp. receiver
Eksostemp. e. syl.1
Eksostemp. e. syl.2
Eksostemp. e. syl.3
Eksostemp. f. turbin
Eksostemp. e. turbin
Gasstemp. f. motor
Gasstrykk inn
Gasstrykk hoved
Gasstrykk forkammer
[mbar]
[kg/m^3]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[bar]
[bar]
[bar]
    997
   1.16
   27.0
   49.9
  101.3
   44.5
    491
    505
    552
    553
    416
  14.63
   7.11
   1.68
   1.49
Trykkfall l.m.dyse
Luftmengde
Luftmengde_V.n
Luftforbruk_s
Avgassmengde vaat
Lambda MFlow
Lambda O2
Lambda CO2
Lambda_tot
Turtall turbolader
Turtall turbolader_300K
Trykk luftreceiver
Trykk avgassreceiver
Trykkforhold o. lader
Adiab. virkn.gr. lader
[mbar]
[kg/s]
[m^3/s]
[kg/kWh]
[kg/h]
[]
[]
[]
[]
[rpm]
[rpm]
[bar]
[bar]
[]
[]
    6.5
   0.58
   0.45
   7.11
   2165
   1.97
   2.13
   2.06
   1.95
  26378
  25420
   1.55
   1.40
   1.56
   0.00
NOx vaat 
HC vaat 
CO torr 
CO2 torr 
O2 torr 
HC 5% O2
CO 5% O2
NOx 5% O2
[ppm]
[ppm]
[ppm]
[%]
[%]
  
[mg/nm^3]
[mg/nm^3]
[mg/nm^3]
  173.4
 1032.9
  554.3
    5.4
   11.7
   3300
   1191
    612
Spec_NOx_corr
Spec_HC
Spec_CO
Spec_CO2
Corr_NOx
Corr_wet
[g/kWh]
[g/kWh]
[g/kWh]
[g/kWh]
[]
[]
   1.93
  10.84
   3.45
 524.35
   0.96
   0.88
Kj.v..temp. f. motor
Kj.v.temp. e. motor
Sm.o.temp. f. motor
Sm.o.temp. e. motor
[C]
[C]
[C]
[C]
  
  
    80.0
    82.2
    54.9
    61.4
Sj.v.temp. inn
Sj.v.temp. f. sm.o.kj.
Sj.v.temp. f. f.v.kj.
Sj.v.temp. ut
[C]
[C]
[C]
[C]
    17.9
    18.7
    21.0
    24.8
Luft - Avgass
Emisjonsdata
Kj.vann - Sm.oljedata
ÓÓBÔ
350 360 370 380 390 400
Crank angle: []
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TESTPROTOKOLL UBE KR3 GASS
Model: /tmp_mnt/home/immhp1/c/viggon/ub/kr3/krg_norum
Reg.no.: 6 Date:  9 Apr 97 Time: 15:03:22
Motor og driftsdata
Hn_M
BMEP
BMIP
Pmax
fi(Pmax)
Turtall motor
Moment
Akseleffekt
Fortenningsvinkel
Vol_eff.
[MJ/Kg]
[bar]
[bar]
[bar]
[deg]
[rpm]
[Nm]
[kW]
[deg]
[]
  49.48
   3.97
 
 
 
   1002
   1396
    146
Not Ava
   0.90
Gassforbruk
Gassforbruk_V.n
Energiforbruk_s
Energiforbruk_s.ISO
Virkningsgrad
Paadrag gassventil
AFR styresignal
Paadrag luftspjeld
 
[g/s]
[m^3/s]
[MJ/kWh]
[MJ/kWh]
[%]
[deg]
[%]
[%]
  
  
 
  12.84
   0.00
  15.62
  14.72
   23.1
Not Ava
Not Ava
Not Ava
Barometerstand
Lufttetthet
Lufttemp.f.l.m.dyse
Lufttemp. f. lader
Lufttemp. e. lader
Lufttemp. receiver
Eksostemp. e. syl.1
Eksostemp. e. syl.2
Eksostemp. e. syl.3
Eksostemp. f. turbin
Eksostemp. e. turbin
Gasstemp. f. motor
Gasstrykk inn
Gasstrykk hoved
Gasstrykk forkammer
[mbar]
[kg/m^3]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[C]
[bar]
[bar]
[bar]
    997
   1.16
   26.3
   42.7
   69.8
   39.4
    328
    425
    532
    452
    355
  15.57
   7.16
   1.48
   1.27
Trykkfall l.m.dyse
Luftmengde
Luftmengde_V.n
Luftforbruk_s
Avgassmengde vaat
Lambda MFlow
Lambda O2
Lambda CO2
Lambda_tot
Turtall turbolader
Turtall turbolader_300K
Trykk luftreceiver
Trykk avgassreceiver
Trykkforhold o. lader
Adiab. virkn.gr. lader
[mbar]
[kg/s]
[m^3/s]
[kg/kWh]
[kg/h]
[]
[]
[]
[]
[rpm]
[rpm]
[bar]
[bar]
[]
[]
    3.9
   0.45
   0.35
  11.12
   1674
   2.07
   2.76
   2.91
   2.16
  19860
  19357
   1.23
   1.21
   1.23
   0.00
NOx vaat 
HC vaat 
CO torr 
CO2 torr 
O2 torr 
HC 5% O2
CO 5% O2
NOx 5% O2
[ppm]
[ppm]
[ppm]
[%]
[%]
  
[mg/nm^3]
[mg/nm^3]
[mg/nm^3]
   60.4
 3535.6
 1149.8
    3.7
   13.9
  14813
   3240
    279
Spec_NOx_corr
Spec_HC
Spec_CO
Spec_CO2
Corr_NOx
Corr_wet
[g/kWh]
[g/kWh]
[g/kWh]
[g/kWh]
[]
[]
   1.04
  57.97
  11.58
 593.18
   0.95
   0.91
Kj.v..temp. f. motor
Kj.v.temp. e. motor
Sm.o.temp. f. motor
Sm.o.temp. e. motor
[C]
[C]
[C]
[C]
  
  
    79.3
    80.7
    54.3
    60.2
Sj.v.temp. inn
Sj.v.temp. f. sm.o.kj.
Sj.v.temp. f. f.v.kj.
Sj.v.temp. ut
[C]
[C]
[C]
[C]
    17.3
    18.1
    20.2
    22.2
Luft - Avgass
Emisjonsdata
Kj.vann - Sm.oljedata
××^Ø
350 360 370 380 390 400
Crank angle: []
P(fi).SNG
P'(fi).SNG
ROHR_net(fi).SN
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Electrical system To gas tanks
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Laser
Camera
Coil
6.35
Light Light
PC
Pre chamber
Pressure
Temperatures
Camera/picture
Laser trigger
Valve control
Ingnition trigger
Camera trigger
DAQ/control
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7
1
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Metallring Forlenget ventil
5
6
8
9
13
1030
6
6
4
62
6
6
Tre dysegeometrier:
40
24 ù 16 12
ù 4
6 4
ù 16
4
plassering av vindu
Styretapp for
(2 på hver side)
6.35
11
15
A A
60
 m
m
ù 60 mm
BB
60
 m
m
Teflonhylse
Trykksensor
2
10
30
 m
m
16
4
17
diameter 6.5 og 4.5 mm
16
20
To forskjellige kuler
Tegning vis5, snitt gjennom senter, sammenstilling
20
16 16
20
10
O-ring 
d1=17, d2=1.5Spor bredde 1.8, dybde 1.25
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1
12
14 7
18
Metallring
4
15
11 27
20 19
17
O-ring
d1=60, d2=4
5, 10, 20 mm
20
Ytre diameter ca 100
Skiver i tre tykkelser:
Sylindrisk forkammer som lages i 3 utgaver:
Tykkelse:
Hulldiameter:
Dyse som lages i 4 utfùrelser:
4    6    6    10
4    4    6     6
Dysen skrus til forkammeret med
4 gjennomgående forsenkede skruer
Forkammeret skrus til toppen nedenfra med 
2 gjennomgående forsenkede 6 mm skruer.
16     22      32
Tilhùrende lengde:
Innvendig diameter:
60     32      45
C
O-ring
C
Temperaturfùler
Forlenget ventil
Keramisk hylse som
limes inn.
13
8
6
Teflonhylse9
60
 m
m
2
Hull ù 60 mm
Tegning: "cyl" sammenstilling
	
18
gjennomg ende
15
10
d1=4, d2=1.5
O-ring
20
Snitt ùverst, nytt forsùk. 
12.5 mm hull
7 grader fra vertikalt
Skrue til feste
av hydraulikk
Gass ut
M12
gj
M12
gj
Tenning
Gass inn
 1
00
Gass ut
(forlenget 
servojet-ventil)
sensor
50
Trykk-
100
7
813
M6 gjenget hull
Temperatursensor
en til metall-temperatur
og en til gasstemperatur
17
Tegning:  "cyl4", snitt 45 grader fra siden. 
bores nedenfra
8
17
20
40
20
ù 59.9 mm
d1=60, d2=4
O-ring
5.
5
5.5
70
1.
9
4
10 mm fine
gjenger
ca 13 mm sekskant
6.7
10
10
22
ù8.522
11
8
10
17 1.7
1.
2
21
17
20 9.5
6
Plugg som
skrus inn
Tetning
24.424.4

	
18
Metallring
18
(skrus inn)
gjennomg ende
for dim.
Snitt ùverst.   Se tegning "cyl3" for snitt nederst
O-ring
d1=4, d2=1.5
dim = ??
10
25
15
22
10mm gjenget hull 
4mm stang
Plugg med hull for 
17
4 mm vertikalt hull for
p fylling av gass
aktuatorstang
4 mm hull for
(i sentrum)
6
12.5 mm hull
O-ring
se tegning cyl3
Tegning:  "cyl2"
Skrue til feste
av hydraulikk
Gass ut
M12
gj
M12
gj
Tenning
43
35
35
43
25
17
Gass inn
20  1
00
Gass ut
(forlenget 
servojet-ventil)
sensor
43
35
35
50
60
43
Trykk-
Teflonhylse
Trykksensor
(se eget ark)16
9
til tenning. 
P  skr  oppover.
Temperaturfùler
Forlenget ventil
(se tegning "valve") 13
20
ù = 8.5 mm
6.35
grader i "x" og "y" retn.)
ù ??
Vinkel:  ca 7 grader
fra vertikalt, (dvs 5
100
6mm hull for ledning 
5.5
7
813
M6 gjenget hull
22
ù 59.9 mm
Temperatursensor
en til metall-temperatur
og en til gasstemperatur
17
ù8.5
d1=60, d2=4
O-ring
70

(tre srùrrelser)
19
Gass inn
3 mm hull ned
til ventil.
4 mm
6 mm
10 mm
Tegning: cyl3
Keramisk hylse som
C C
limes inn. 8
Sylindrisk forkammer som lages i 3 utgaver:
Forkammeret skrus til toppen nedenfra med 
2 gjennomg ende forsenkede 6 mm skruer.
Tilhùrende lengde L:
Innvendig diameter D: 16     22      32
60     32      45
L
D
3 mm hull
Evt hull for tilkobling
av tenning.  Plugges.2
L
/2
-1
L
/2
-1
O-ring
d1=35, d2=1.5
Temperaturfùler Gjennomg ende
hull for 6mm skrue
forsenkning for skrue-
hode nederst.
Gjennomg ende
for tenning.
16   22   32
6
ù ??
O-ring
O-ring O-ring
d1=35, d2=1.5
d1=6, d2=1.5
Snitt C-C (mellom forkammer og topp):
ù4
ù6
ù6
58
Dyse-hullStyretapp
Fire dysegeometrier for kammer uten gjennomsyn: 20
6 mm
16
4 mm forsenket skruer
ù 4
8
16
20
NB! Spor for O-ringer i topp (del 18) ikke i forkammer (del 19)
Se dysegeometri for snitt nederst p  forkammeret.
59.8
d1=6, d2=1.5 
5 mm hull
5.55.5
6

14
7
813
Servojet ventil
Hull laget med 
servojet fres
Gass inn
ca 55
15
12
ca
 1
00
g ende hull
ù20
6
6 7 mm gjennom-
Gjennomg ende
Tilkobling med tilbakeslagsventilTegning:
"manif"
6
Plugg
6
Tilkobling med tilbakeslagsventil
9
ca
 2
5
O-ring
O-ring 
d1=10
d2=2
hull (stor toleranse)
ca 13
ca
 2
2
10
1.
5
2.5 10
8

Stempel som beveges av
elektormagnet.  Magneten er 
ikke tegnet inn.
Tett plugg med
feste for elektro-
magneten
Hylse av
rustfritt st l
magnetfelt fra en omsluttende
Forlengelse av Servo-Jet ventil:
Hylse presset ned i ventilhuset.Ventilhus
O-ring
Gass inn
Kule og fjærDyse
Tett plugg
Aktuatorstang festet p  stempelet
Gass ut
Sag av her
Opprinnelig ventil slik den kommer fra fabrikken
(denne skal ikke lages her):
benyttes som den er, mens den nedre delen dreies ned og gjenges.
Forlengelsen utfùres ved at man kapper ventilen i to et par millimeter
Pakning
(kobber)
Nedre del av ventilen:
Modifisert:Opprinnelig:
opp  gjengepartiet (uten   skade aktuatorstangen).  Den ùvre delen
Det m   lages en forlengelse til aktuatorstangen.  Det skal med 
andre ord IKKE lages en ny ùvre del til ventilen men kun en forlengelse
til den ORIGINALE aktuatorstangen.
Forlengelse til aktuatorstangen:
Tynt rør som loddes, limes eller klemmes på den
originale aktuator-stangen og på forlengelsen.
1.5 mm pianotråd  ca 20 cm lang (kappes senere)

 ﬀﬂﬁ ﬃ "!$#&%('*),+,-/. 01-324%(5*+768.
Tilkobling for
hydraulikkolje
spretter ut)
5
Luftlomme for   bremse
opp stempelet.
4
12 mm gjenget bolt, lengde ca 350 mm
ca 50
ikke gjùr skade dersom den
og/eller rettes slik at den 
21
22
24
23
26
loddes p  stangen.
25
4
servoventil
Hudraulisk
Hydraulisk stempel
10
Ventil som  m  t le 500 bar 
0.
3
75
6
leppe-tetning
50
9
9 28
Trykk=250 bar
Tegning: hydr
O-ring d1=3.1  d2=1.6
type simrit NI 300
(side 204 i katalog)
dN=4 mm
6.0
4.0
3.32.
0 10
9:	;
410
O-ring
ca
 1
20
80
ca 100
6
22
11
81
7.5
69
12
23
21
22
10
ù=12
ù=13
18
24
O-ring fùlger
med servo-ventil
dim=??
Gjenger
Hylse med
inv. gjenger
9
66
55
51
.5
51
Tegning:
hydr2
M8 gj
15 dyp
Skrue/plugg M8Kobber
skive
<>=@?
100
50
50
25 25
22
Vinkel 11 grader
Hydraulisk ventil
Tilkobling som passer
14
med tidligere brukte
hydraulikkslanger.
Tegning: hydr3
4 
m
m
 s
ta
ng
18
0
diameter ca 4.5 og 6.5 mm
slagloddes p  stangen
kulelager-kule eller tilsvarende
Tegning: rod Det skal lages to stenger, en med ca 4.5mm kule og en med ca 6.5mm kule
Sylindrisk skjøt med
4 mm invendige gjenger
8
20
Flate sider for plass til skrunøkkel
A>BCA
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d d d d d d d d d d
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4
5
9
13
8
2
7Tenning
1
Gass ut
15 14
1030
A A
11
60
 m
m
ù 60 mm
20
4
BB
60
 m
m
O-ring
Snitt gjennom senter, sammenstilling vis3:
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7
1
12
14
3
4
Metallring Forlenget ventil
5
6
8
9
13
1030
6
6
4
62
6
6
Tre dysegeometrier:
40
24 ù 16 12
ù 4
6 4
ù 16
4
plassering av vindu
Styretapp for
(2 p  hver side)
6.35
11
15
A A
60
 m
m
ù 60 mm
BB
60
 m
m
Teflonhylse
Trykksensor
2
10
30
 m
m
16
4
17
diameter 6.5 og 4.5 mm
16
20
To forskjellige kuler
Tegning vis5, snitt gjennom senter, sammenstilling
20
16 16
20
10
O-ring 
d1=17, d2=1.5Spor bredde 1.8, dybde 1.25
m>nn
Trykk
fùler
Snitt B-B
6 mm bolt
3
8
10
11
3
24
5
4
2
17
20
Snitt A-A
Servojet ventil
Hull laget med 
servojet fres
servojet-ventil
Forlenget 
Lufttilkobling med tilbakeslagsventilca 55
12 6 mm skruer Skrue til bombe
av hydraulikk
Tenning
ca 100
ca
 1
00
Bolt til feste
10
Gass inn 3mm
vertikalt hull
24.4
Gass ut
Hull 6.4° fra vertikalt
12
°
1012
2220
Temperatursensor
en til metall-temperatur
og en til gasstemperatur
(ett gjennomg ende og ett
nesten gjennomg ende hull)
5
vinkel: 6.6° fra vertikalt
vis4 sammenstilling
90
70
23.5
o>pq
2Metallring
5
6
9
8
10
Forlenget ventil
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A
BB
Teflonhylse
Trykksensor
2
10
30 
40
 
16
ù 52
ù 59.9 mm
rundes, radius=5mm
Hjùrnene skal
10
Hull ù=2
17
0
20
60
40
10
24.4
plassering av vindu
(2 p  hver side)
3mm  styretapp for
4mm kule
10
22
25
15
6.35
NB! g r p  skr 
i et annet plan
Plugg
Snitt gjennom senter, tegning vis7:
~>@
9
132
A A
20
60
25
15
40
10
Gass ut
NB!  g r p  skr 
i et annet plan
BB
ù 59.9 mm
17
0
24 mm
Hull
til tenning
100
i vinkel 4 fra vertikalt
1
11
Snitt gjennom senter, tegning vis8:
Hull ù=6 til tenning
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Glasset limes inn i en st lring
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Indre del av glass-holder:
Spor for o-ring
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Ytre del av glass-holder:    Tegning: vis9
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Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1016.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1016
40000Scans read: 79365,0781
actual scan rate
30,0
7,5
10,0
12,5
15,0
17,5
20,0
22,5
25,0
27,5
225220 221 222 223 224
Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1018.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1018
40000Scans read: 79365,0781
actual scan rate
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Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1020.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1020
40000Scans read: 79365,0781
actual scan rate
30,0
7,5
10,0
12,5
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22,5
25,0
27,5
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Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1021.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1021
40000Scans read: 79365,0781
actual scan rate
30,0
7,5
10,0
12,5
15,0
17,5
20,0
22,5
25,0
27,5
225220 221 222 223 224
Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1022.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1022
40000Scans read: 79365,0781
actual scan rate
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Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1023.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1023
40000Scans read: 79365,0781
actual scan rate
30,0
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10,0
12,5
15,0
17,5
20,0
22,5
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27,5
225220 221 222 223 224
Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1024.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1024
40000Scans read: 79365,0781
actual scan rate
30,0
7,5
10,0
12,5
15,0
17,5
20,0
22,5
25,0
27,5
225220 221 222 223 224
Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1025.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=18mm
Camera frame: 1025
40000Scans read: 79365,0781
actual scan rate
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Log_1
Camera
Ign_A
Nozzle_1
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Gas_out_1
Gas_in_2
Gas_in_1
Air_in_2
Air_in_1
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
Path to ASCII log file
Prechamber experiment:
Pre: CH4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1031
40000Scans read: 79365,0781
actual scan rate

	ﬀﬁﬃﬂ ﬃ!"#$&%'	"ﬁ!(&)
+*'!),
,.-0/	"	"!12!3546!879ﬃ	/	:&!(ﬁ;!<ﬃ,"
"$ﬁ(=,ﬂ?>@/ﬀﬁﬁA$,CBD::;!<3?E$,F$&(=,Dﬂ?>@/ﬀﬁGﬁ!"H#FI5JLKNM6/ﬀ&E03
C
!+ﬃ;3
!O
PRQﬃS PUTWVYXZ[ﬁ\ X6]L^`_ba.ced)fgXZh[&ij]k[e^l[edj] VYdm[ﬁ]L^
n
ﬂ?#Coprqtsvut-w(=,yxs?z){2|Cﬂ?;=7}A9:354~ﬁj
!+ﬃ;3
!ﬀ3
;!2ﬁA9!3?ﬁﬁ:;b!D
I5"A3
&ﬃﬂ$!
#ﬁ%2	&!(ﬁ)##$,"3v46!!LBD?	$6,GH;ﬁﬁ!(&E0$3
>Łﬃ,6&*'3?	#e&$;>N&!2
;#ﬃ,F:;3(ﬁﬂﬃ;3
!W3?Eﬃ,F;
!;$3
!
I{

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18,0
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22,0
226220 221 222 223 224 225
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1031.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1031
40000Scans read: 79365,0781
actual scan rate
24,0
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CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1032.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1032
40000Scans read: 79365,0781
actual scan rate
24,0
8,0
10,0
12,0
14,0
16,0
18,0
20,0
22,0
226220 221 222 223 224 225
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1033.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1033
40000Scans read: 79365,0781
actual scan rate
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22,0
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CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1034.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1034
40000Scans read: 79365,0781
actual scan rate
24,0
8,0
10,0
12,0
14,0
16,0
18,0
20,0
22,0
226220 221 222 223 224 225
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1035.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1035
40000Scans read: 79365,0781
actual scan rate
24,0
8,0
10,0
12,0
14,0
16,0
18,0
20,0
22,0
226220 221 222 223 224 225
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1036.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1036
40000Scans read: 79365,0781
actual scan rate
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226220 221 222 223 224 225
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1037.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1037
40000Scans read: 79365,0781
actual scan rate
24,0
8,0
10,0
12,0
14,0
16,0
18,0
20,0
22,0
226220 221 222 223 224 225
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1038.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1038
40000Scans read: 79365,0781
actual scan rate
24,0
8,0
10,0
12,0
14,0
16,0
18,0
20,0
22,0
226220 221 222 223 224 225
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1039.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1039
40000Scans read: 79365,0781
actual scan rate
v

24,0
8,0
10,0
12,0
14,0
16,0
18,0
20,0
22,0
226220 221 222 223 224 225
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1040.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1040
40000Scans read: 79365,0781
actual scan rate
24,0
8,0
10,0
12,0
14,0
16,0
18,0
20,0
22,0
226220 221 222 223 224 225
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1041.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1041
40000Scans read: 79365,0781
actual scan rate
24,0
8,0
10,0
12,0
14,0
16,0
18,0
20,0
22,0
226220 221 222 223 224 225
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1042.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1042
40000Scans read: 79365,0781
actual scan rate
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CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1043.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1043
40000Scans read: 79365,0781
actual scan rate
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Log_2
Log_1
Camera
Ign_B
Ign_A
Nozzle_2Nozzle_1
Gas_out_2
Gas_out_1
Gas_in_2
Gas_in_1
Air_in_2
Air_in_1
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1045
40000Scans read: 79365,0781
actual scan rate
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CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1044.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1044
40000Scans read: 79365,0781
actual scan rate
10,0
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8,2
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9,2
9,4
9,6
9,8
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CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1045.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1045
40000Scans read: 79365,0781
actual scan rate
10,0
8,0
8,2
8,4
8,6
8,8
9,0
9,2
9,4
9,6
9,8
520500 502 504 506 508 510 512 514 516 518
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1046.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1046
40000Scans read: 79365,0781
actual scan rate
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9,6
9,8
520500 502 504 506 508 510 512 514 516 518
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1047.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1047
40000Scans read: 79365,0781
actual scan rate
10,0
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9,6
9,8
520500 502 504 506 508 510 512 514 516 518
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1048.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1048
40000Scans read: 79365,0781
actual scan rate
10,0
8,0
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8,6
8,8
9,0
9,2
9,4
9,6
9,8
520500 502 504 506 508 510 512 514 516 518
CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1049.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1049
40000Scans read: 79365,0781
actual scan rate
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CameraIgn_A
Pmain
Pprecham
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1050.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1050
40000Scans read: 79365,0781
actual scan rate
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CameraIgn_A
Pmain
Pprecham
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1051.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1051
40000Scans read: 79365,0781
actual scan rate
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CameraIgn_A
Pmain
Pprecham
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1052.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1052
40000Scans read: 79365,0781
actual scan rate
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CameraIgn_A
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1053.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Lower
Nozzle: d=9mm, l=18mm
Camera frame: 1053
40000Scans read: 79365,0781
actual scan rate
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No operation
Set active command to:
STOP
80000,00Scan rate
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1070
40000Scans read: 79365,0781
actual scan rate
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1069.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1066
40000Scans read: 79365,0781
actual scan rate
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1070.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1067
40000Scans read: 79365,0781
actual scan rate
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Ign_B
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1079.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1078
40000Scans read: 79365,0781
actual scan rate
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1071.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1069
40000Scans read: 79365,0781
actual scan rate
24,0
8,0
10,0
12,0
14,0
16,0
18,0
20,0
22,0
225220 221 222 223 224
Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1072.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1070
40000Scans read: 79365,0781
actual scan rate
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20,0
22,0
225220 221 222 223 224
Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1073.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1071
40000Scans read: 79365,0781
actual scan rate
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Ign_B
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1074.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1072
40000Scans read: 79365,0781
actual scan rate
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Camera
Ign_B
Pmain
Pprecham
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1075.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1074
40000Scans read: 79365,0781
actual scan rate
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Camera
Ign_B
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Pprecham
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No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1076.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1075
40000Scans read: 79365,0781
actual scan rate
º§»¼
24,0
8,0
10,0
12,0
14,0
16,0
18,0
20,0
22,0
225220 221 222 223 224
Camera
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Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1077.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1076
40000Scans read: 79365,0781
actual scan rate
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Camera
Ign_B
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
M:\ub\cvc-rig\fig2\test2\1078.log
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: air
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1077
40000Scans read: 79365,0781
actual scan rate
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CameraIgn_B
Nozzle_1
Gas_in_2
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: CO + N2 +O2
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1088
40000Scans read: 79365,0781
actual scan rate
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Gas_in_2
Pmain
Pprecham
Pstatic
No operation
Set active command to:
STOP
80000,00Scan rate
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: CO + N2 +O2
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1090
40000Scans read: 79365,0781
actual scan rate
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No operation
Set active command to:
STOP
80000,00Scan rate
Path to ASCII log file
Prechamber experiment:
Pre: C2H4+air, lambda=0.75
Main: CO + N2 +O2
Ignition: Upper
Nozzle: d=9mm, l=6mm
Camera frame: 1091
40000Scans read: 79365,0781
actual scan rate
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